Purpose: Idiopathic macular holes (MHs) may occur bilaterally, and the spontaneous closure of MHs was documented previously. The median interval between the onset of MHs in each eye was reported to be 17.5 months. Method: We report a case of bilateral MHs which occurred and resolved spontaneously over a very short interval. Results: A 48-year-old woman with no history of ocular disease complained of a central scotoma and metamorphopsia in the left eye. Stage 1A MH was diagnosed in the left eye on the initial visit, which resolved spontaneously with vitreofoveal separation after 1 month. After an additional month, she complained of a similar visual disturbance in the right eye. Stage 1B MH was found in the right eye, which showed spontaneous closure after 1 month in the same manner as the left eye. Conclusion: We present a unique case of bilateral MHs which occurred and resolved spontaneously within a very short time period. Careful observation of the non-involved eye is needed to address the risk of early onset bilateral MHs.
Introduction
Idiopathic macular hole (MH) is a representative macular disease which causes metamorphopsia and central vision loss in the elderly, although its pathogenesis has not been sufficiently clarified. The clinical appearance and classification of MHs have been described by Gass and colleagues [1] . Stage 1 MH usually shows metamorphopsia and/or mild visual disturbances. The spontaneous resolution of stage 1 MH, however, is often seen with vitreofoveal separation due to aging. The rate of spontaneous closure was reported as approximately 50% for stage 1 MH [1] . Other previous studies reported the incidence of bilateral MHs as 10-20%, including all stages in longitudinal observations [2, 3] . Lewis et al. [2] reported that the median interval between the onset of MHs in each eye was 17.5 months.
Here, we present a unique case of bilateral MHs which occurred and resolved spontaneously over a very short time interval. We observed a correlation between vitreofoveal separation and the spontaneous closure of the MHs using spectral domain optical coherent tomography (SD-OCT) (Cirrus HD-OCT; Carl Zeiss Meditec Inc., Germany).
Case Report
A 48-year-old woman, who had no history of ocular disease or trauma, complained of a central scotoma and metamorphopsia in the left eye. On the initial visit, her best-corrected visual acuity (BCVA) was 1.0 (decimal fraction) in each eye. The refraction was -5.0 diopters in each eye, and the axial length was 25.09 mm in the right eye and 25.10 mm in the left eye. Funduscopic examination showed a small MH in the left eye, and no particular findings in the right eye. OCT showed a stage 1A MH with vitreofoveal traction in the left eye ( fig. 1a ) and a perifoveal posterior vitreous detachment (PPVD) in the right eye ( fig. 2a ). She was kept under observation only, without any therapeutic intervention, because of her good visual acuity. One month later, the BCVA in her left eye was reduced to 0.9. However, OCT showed a resolution of vitreofoveal traction and a spontaneous closure of the MH with slight residual subfoveal detachment ( fig. 1b ). The closure of the MH was almost complete after an additional month ( fig. 1c ).
Two months after the initial visit, she complained of a central scotoma and metamorphopsia in the right eye similar to what she had experienced in the left eye. At this time, her BCVA was 1.0 in the right eye. Funduscopic examination showed a small MH that was further confirmed by OCT, revealing a stage 1B MH with vitreofoveal traction in the right eye ( fig. 2b ). She was kept under observation, again without any treatment, because visual acuity was again good. Two weeks later, her BCVA in the right eye was 0.8, and OCT showed a spontaneous closure of the MH with vitreofoveal separation (fig. 2c ). Eventually, her BCVA improved to 1.0 in both eyes 2 months after the original onset of the MH.
Discussion
Gass [1] systematized the staging of MHs based on their clinical features, deducing that vitreofoveal traction accompanied by posterior vitreous detachment plays an important role in the formation of MH. However, the detailed and structural relationship between posterior vitreous hyaloids and the retinal layers was unclear until Haouchine et al. [4] reported the first OCT-documented data showing detailed anatomic differences between stage 1A and stage 1B MHs. They proposed that a foveal pseudocyst in the inner retinal layer occurring due to a partial PPVD was the first step in full thickness MH formation. In addition, Michalewska et al. [5] hypothesized that the adherence of a posterior vitreous hyaloid to the retina transmits a traction force along the vitreous directly to the photoreceptor layer. Furthermore, Lipham et al. [6] suggested that the mechanism of MH formation may involve degenerative factors other than the tractional forces. However, the present case showed spontaneous closures of the MHs promptly after the resolution of the vitreofoveal tractions in both eyes, which suggests that the adhesion of a posterior vitreous hyaloid to the macula is an important factor in MH formation. Accordingly, the PPVD shown in figure 2a of the present case might be a premonitory phenomenon of MHs as reported by Chan et al. [7] . Moreover, SD-OCT revealed more detailed retinal structural changes during MH formation, such as a cone-shaped structure under the roof shown in figure 2b in the present case, which contains the outer retina [8, 9] .
It was interesting that the present case showed bilateral MHs within 2 months, which was much shorter than the median interval previously reported [2] . In addition, the MHs resolved spontaneously with similar vitreofoveal separations in both eyes. Since the refractions and axial lengths were very similar in both eyes in the present case, the aging changes at the vitreoretinal interface might occur symmetrically in both eyes. Spash et al. [10] also suggested that MH eyes had shorter axial lengths, and therefore the lower volume of the vitreous cavity might be a risk factor for developing incomplete and abnormal vitreous detachment. In our case, the axial lengths were about 25 mm in both eyes, and therefore a larger volume of the vitreous cavity might facilitate vitreofoveal separations.
To our knowledge, this is the first report describing a case of bilateral MHs that showed a very short time interval between the onset in both eyes, followed by prompt spontaneous closures along similar lines. Careful observation of the non-involved eye is needed to address the risk of early onset bilateral MHs. Fig. 1 . SD-OCT images of the left eye. a A typical stage 1A MH was present on the initial visit. Intraretinal splits and a small triangularly-shaped foveal detachment were observed, with a PPVD. b One month later, the MH spontaneously resolved with vitreofoveal separation, but a slight subfoveal detachment was residual. c One additional month later, no photoreceptor defects were visible, and the subfoveal detachment was not detectable. Fig. 2 . SD-OCT images of the right eye. a PPVD was present, but no disarray was found in the fovea on the initial visit. b A typical stage 1B MH with PPVD was present at 2 months after the initial visit. A foveal pseudocyst and a disruption of the outer retinal layer with an inner roof were observed. A coneshaped structure under the roof was also seen. c One additional month later, the MH resolved spontaneously with vitreofoveal separation, but a gap in the outer retina and slight splits in the inner retina were present at the fovea.
